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ABSTRACT g(%(a9 E

Meteorological data gathered for
the launching of Aerobee NASA 4.82 GG
are presented for the National Aero-
nautics and Space Administration and
for ballistic studies. The data ap-
pear, along with calculated ballistic
data, in Appendixes A, B, C and D.
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INTRODUCTION

Aerobee NASA 4.82 GG was launched by Naval Ordnance Missile Test
Facility personnel, White Sands Missile Range, New Mexico, at 0330 hours MST,
11 August 1964.

Meteorological data used in conjunction with theoretical calculations
to predict rocket impact were collected by the Meteorological Support Divi-
sion, U. S. Army Electronics Research and Development Activity, White Sands
Missile Range, New Mexico,

DISCUSSION

Wind data for the first 4,000 feet above the surface were obtained
from a Double-Theodolite Wind Velocity Computer System [1]. Balloons
released at the launch site were observed and tracked from a 2,000-foot
baseline, Continuous angular data were transmitted from two electrically
instrumented theodolites to a computer where the data were reduced to ob-
tain a velocity-vs-height relationship, The computer output drives two
recorders which trace north-south and east-west components on a specially
designed wind velocity computer ballistic chart, It is possible to read
directly from the chart both the mean wind component values and the mean
ballistic wind components in the various ballistic layers,

Temperature, pressure and humidity data, along with upper wind data
from 4,000 to approximately 75,000 feet above the surface, were obtained
from standard rawinsonde operations.

Mean wind component values in each ballistic zone were detemined
from vertical cross sections by the equal-area method.

Data sppearing in Appendix D are based on the E. L. Walter [2] theory.
The "Predicted Impact" includes, where applicable, an adjustment of impact
based on the experience of the impact predictor and the forecast of firing
time wind conditions,

[1]. "Double-Theodolite Wind Velocity Computer,' UNCLASSIFIED, U, S,
Army Signal Research and Development Laboratory, Fort Monmouth, New Jersey,
July 1959,

[2]. Walter, E. L., "Six-Variable Ballistic Model for & Rocket,"
Missile Meteorology Division, U. §. Amy Signal Missile Support Agency,
White Sands Missile Range, New Mexico, June 1962,




APPENDIX A

CALQULATED ROCKET PERFORMANCE VALUES

AND

TABLE OF BALLISTIC FACTORS

AEROBEE NASA 4.82 GG

TABLES PAGE
A-I, Calculated Rocket Performance Values - = = = « =~ = 4
A-1I. Ballistic Factors =- = = = = « « = « = = = = = = = 5




APPENDIX A

- TABLE A-I. .

CALCULATED ROCKET PERFORMANCE VALUES

AEROBEE NASA 4,82 GG

PAYLOAD 301.5 POUNDS*

UNIT WIND EFFECT Surface to 2,000 Feet 2.44 Miles/MPH (3)
2,000 to 100,000 Feet 4.39 Miles/MPH

TOWER TILT EFFECT 17.95 Miles/Degree
BURNOUT:
Velocity 5,690 Feet/Second
Altitude ) 124,555 Feet MSL
Time 51.8 Seconds
PEAK:
Altitude 115.3 Miles MSL
Time 228 Seconds
TOTAL TIME OF FLIGHT 427 Seconds
CORIOLIS EFFECT (West) 5.15 Miles

*Includes Nosecone Weight

(3) An empirical correction has been made to the unit
wind effect from 143 to 2,000 feet, This correction was
determined from statistical studies, -

Dunaway, G. L., "An Empirical Technique for Improving
Aerobee-Hi Impact Predictions,” Meteorological Support
Division, U, S. Amy Electronics Research and Develop-
ment Activity, White Sands Missile Range, New Mexico,
May 1964,




APPENDIX A

TABLE A-II

TABLE OF BALLISTIC FACTORS

AERDBEE NASA 4.82 GG

HETGHT INTERVAL BALLISTIC HEIGHT INTERVAL BALLISTIC
FEET FACTOR - FEET FACTOR
143 - 200 .100 5,000 - 10,000 .078
200 - 300 .130 10,000 - 15,000 .042
300 - 400 .102 15,000 - 20,000 .030
400 - 600 .150 20,000 - 25,000 .020
600 - 800 .078 25,000 - 30,000 .017
800 - 1,000 .012 30,000 - 35,000 .010
1,000 - 1,200 .018 35,000 - 40,000 .010
1,200 - 1,400 .013 40,000 - 45,000 .006
1,400 - 1,600 .012 45,000 - 50,000 .009
1,600 - 1,800 .011 50,000 - 60,000 .010
1,800 - 2,000 .010 60,000 - 70,000 .007
2,000 - 3,000 .052 70,000 - 80,000 .006
3,000 - 4,000 .040 80,000 - 90,000 | .003
- 100,000 .002

4,000 - 5,000 .022 90,000



APPENDIX B

ANEMOMETER RECORDINGS OF WIND SPEED AND DIRECTION
' AND

PILOT-BALLOON-MEASURED WIND DATA FORM 143 TO .4 ,000 FEET

AEROBEE NASA 4.82 GG

TABLES PAGE
B-I. Anemometer Recordings of Wind Speed and
Direction « = = =« = = - . LR R T I A 8
B-II. Pilot-Balloon-Measured Wind Data
(143 to 4,000 Feet) =« « = « =« = = = o o v = e o o = = = 9



APPENDIX B

TABLE B-1

ANEMOMETER RECORDINGS OF WIND SPEED AND DIRECTION

AEROBEE NASA 4,82 GG

TIME WIND SPEED
(MINUTES) (KNOTS)
T - 15 5.0
T - 10 4.5
T- 5 3.5
T - TIME 4.0
T+ 5 5.0
T + 10 5.0
T + 15 5.5

DIRECTION

(DEGREES)

130
140
136
145
142
128

134

NOTE: Wind speeds and directions are 5-minute
averages centered at indicated times.




APPENDIX B
L S Y

TABLE B-II

PILOT-BALLOON-MEASURED WIND DATA
AEROBEE NASA 4.82 GG

MEAN WIND COMPONENTS FOR BALLISTIC ZONES IN MILES 'PER HOUR

DOUBLE-THEODOLITE METHOD -

RELEASE NR 1 2 3 ] a
TYELEASE TIVE
(MST) 2353 0009 - 0029 0058

LAYERS IN FEET | N-§ B-W N-$ E-W N-S E-W N-S E-N

143 - 250 9,05 | 2.0W] 0.551 2.5W} 1.0} O.5W | 0.55 | 1.SE

250 - 400 | 13.0 7.0 1.5 3.0 1.0N| 3.0 1.0N | 2.0W

400 - 600 J14.5 | 8.5 | 3.0 | 5.5 | 1.5 | 3.5 | 2.5 | 3.5

600 - 800 | 14.0 9.0 6.0 6.5 1.5 3.0 4.0 4.5

800 - 1,200 |13.0 | 9.5 [ 9.5 | 7.5 | 1.08| 4.0 | 2.5 | 4.0

1,200 - 1,600 8.0 8.5 9.0 9.0 2.0 5.5 1.58 | 2.0

1,600 - 2,000 f16.0 } 9.0 16.5 ) 7.5 } 3.0 } 7.0 | 1.5 ] 1.5 |

2,000 -« 2,500 |19.5 9.5 5.5 6.0 6.0 6.5 3.0 | 3.0
2,500 - 3,000 |19.0 9.0 6.0
3,000 - 3,500 | 22.0 i 9.0 3.5

3,500 - 4|Qoo 24.5 |10a0 2.0




APPENDIX B

PILOT-BALLOON-MEASURED WIND DATA

TABLE B-II (Cont)

AEROBEE NASA 4,82 GG

MEAN WIND COMPONENTS FOR BALLISTIC ZONES IN MILES PER HOUR

DOUBLE-THEODOLITE METHOD

10

RELEASE NR 5 6 7 8
(MST) 0130 0159 0230 0245
LAYERS IN FEET | N-S | E-W | N-S .B-W NeS | E-N | N-S | E-W _
143 - 250 |0 0 1.55 ] 0 2,05 ] 208 ] 10800 |
250 - 400 | 2.5N | s.ow| 1,0 | 2.5w] 1.0} 4.0 } 3.5 ] 1.0W
400 - 600 | 2.0 0 | oo * 4,0 oos,,# 5.5 | 5.0 | 2.0
600 - 800 5 9.0 f 0.5N| 5.5 L 05N} 7.5 | 6.0 | 4.0
800 - 1,200 3.5 6.0 ¢ 1.0 1 5.0 f 3.5 | 7.5 | 4.5 5.0
1,200 - 1,600 ] 3.0 2.0 .00 50} a0 ) 80 | 2.5 7.5
1,600 - 2,000 | 2.0S 0.5 1.55] 3.0 0.5 5.0 1,5 6.5
2,000 - 2,500 | 2.5 1.0 } 2.5 1 2.5 ] 0.5 | 4.0 1.5 | 3.5
2,500 - 3,000 | 0.5 3,0 | 1.5 ] 1.0 | 1.0 | 3.5 1.5 | 1.5 |
3,000 - 3,500 | 2.s8 | 7.0 ] 1.5 ] 0.5 ] 1.08] 1.5 ] 0.5 f 1.08
3,500 - 4,000 ] 4.5 4.5 1 1.0l 2.0 1.5 1.5E] 1.0} 2.0




APPENDIX B
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PILOT-BALLOON-MEASURED WIND DATA

TBIE B11 (Cont)

AEROBEE NASA 4.82 GG

MEAN WIND COMPONENTS FOR BALLISTIC ZONES IN MILES 'PER HOUR

DOUBLE-THEODOLITE METHOD -

RELEASE NR

11

9 10 11 12
(MT) 0300 0310 0320 0332
LAYERS IN FEET | N-S | E-W | N-S | E-W | N-S | B-W | N-S | E-N |
143 - 250 | o.5s| 1.0} 2.5N) 1.5E] 0 L.oE] 1,05 1.0F
250 = 400 | 1.sNf 1.0 | 4.5 ] 0.5W] 4.0N] © 1.5N | 0.5
400 - 600 | 45 | joonlas ) os | eo | 1owfas | osw
600 - 800 { 5.5 } 2.0 | s0o}{ 1.0} 80} 1.5 |s50]1.0
800 - 1,200 | 6.0 | 3.5 } 7.0 | 3.5 | 85 | 2.5 | 6.0 | 2.0
1,200 - 1,600 | 4.0 | 45 } 3.5 ) 45 1 5.5 ] 4.0 } 6.0 | 3.5
1,600 - 2,000 f 2.0 | 4.5 | 4.0 | 5.0 | 3.0 | 4.5 ) 2.5 | 4.0
2,000 - 2,500 1,01 3.0
2,500 - 3,000 0 1.5
3,000 - 3,500 J[ 0 1.5
3,500 - 4,000 I i 1.0S) 1.5




APPENDIX C

TABLES OF UPPER AIR DATA

AEROBEE NASA 4.82 GG

TABLES P AGE

e

C-I. Mean Wind Components for Ballistic Zones
(4,000 to 20,000 Feet) = = = = = = =« = = = = = =« 14

C-1I. Mean Wind Components for Ballistic Zones
(4,000 to 100,000 Feet) = = = = = = = = = = = = 15

C-III. Upper Air Data (Release Time: 2130 MST) - - - - 16
C-1V. Upper Air Data (Release Time: 0001 MST) - - - - 23

C-V. Upper Air Data (Release Time: 0330 MST) - - - - 31

13



APPENDIX C
TABLE C-I
UPPER AIR DATA

AEROBEE NASA 4.82 GG

MEAN WIND COMPONENTS FOR BALLISTIC ZONES IN KNOTS

RELEASE NR 1

LEASE TIME

(MST) 0215

LAYERS IN FEET |N-S | E-w
| 4,000 - 5,000 2.0N | 2.5W]

5,000 - 10,000 3.0 | 1.5E
10,000 - 15,000 | 4.55 |12.0
15,000 - 20,000 § 7.0n | 4.0

14




APPENDIX C
S ——

TABLE C-II .

UPPER AIR DATA

AEROBEE NASA 4.82 GG

MEAN WIND COMPONENTS FOR BALLISTIC ZONES IN KNOTS

|

RELEASE NR 1 . 2 3
TBLEASE _

(MST) 213 0001 0330
LAYERS IN FEBT N-S | E-W | N-S | B-W | N-S | B-W
4,000 - 5,000} 0 40w | 2,05 | 2.5w | 4.55 | 1.0E
5,000 - 10,000} 9.0s | o 3.5 | 2.0E | 5.5N ] 7.5

[ 10,000 - 15,000 3.0N | 8.5E | 2.5 }15.0 | 3.0 J11.5
15,000 - 20,000 | 3.55}] 9.5 | o 8.0 | 1.0N | 5.0
[.20,000 - 25,000 { 1.0 | 5.0 | 2.5N| 4.0 1.,0§T 5.0
25,000 - 30,000 4.0 |11.5 | 5.05| 6.0 | 3.5 | 8.5
30,000 ~ 35,000 | 6.5 {11.0 | © 15.0 | 3.5N 10.5;:
35,000 - 40,000 9.5 |11.5 J11.0N[13.0 J11.0 }10.5 |
{40,000 - 45,000 6.5 f11.0 | 7.0 ]12.0 | 8.5 | 9.5
+5s,ooo - 50,000) 2.55]13.5 | 0 8.0 | 1.5 J11.5
7_go.ooo - 60,000 2.0 {13.0 | 3.55] 9.5 | 0 7.5]
Fggjooo - 70,000] o 14.0 | 4.0N|22.5 | 1.05]17.0
70,000 - 80,000 ]| O 24.0 | 4.55] 24.5 BALLpoN |
80,000 - 90,000 | 6.0N|32.5 ] o | 2s5.0 T
$0,000 - 100,000 l 0 Isgao 0 39.0 | J

15
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APPENDIX D

IMPACT PREDICTION DATA

AEROBEE NASA 4.82 GG

TABLE PAGE

D-I. Impact Prediction Data = = = = = « = = = = = = = = 36
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APPENDIX D

TABLE -

D-I

IMPACT PREDICTION DATA

.MISSILE: AEROBEE NASA 4.82 GG

TIME: 0330 HOURS MST.
DATE: 11 August 1964

~ TREORETICAL |
‘ (MST) DUE TO WIND IN MILES IMPACT IN MILES
SONDE PIBAL 2,000 FT 120,000 FT {100,000 FT | TOTAL | LAUNGHER | LAINGHER
R1 2130 10, OW 1. OW 6.3E 4.0
]f'gi 0, 4N 30,65 | 18.9N 13, 3W
R"l"iza;l 30 —m-ﬂ"%'ﬁé— . . B 3
LR_2130 | P 0009 4.6S 5.2S 0.4N 9.45 | 40.IN 7.80
Ry 2130 | 4.9 | OU.OE 5. 3E Z.85E S EEE—
LR_2030 L P 0029 0.IN 5.6S 0.4N 5.1S | 44.4N 5. 8W
Ry 0001 3,30 4.1E . .
LBl 2058 L2 ON 2,88 0. 4N 0.45 | 49.IN 1.5W
Ry 0001 W 3.4E B %) E——

R, 0215

[ Ry 0215

R 0330 | *P 0332

R 0001 P 0245

R__0001 | P 0320
* L'El 0330 1]
%

2130 P 0130 3. 0N 1.7S 0.4N 1.7N 51.2N 5.4W
ﬁl 0001 Z. 0N 1. 3E 5. 3C 5. UF
LR_2130 P 0159 0.7S 2.78 0. 4N 3,08 46 , 5N 2,6W
Ry 0001 —WW
R__0001 P 0230 0,98 2.1S 0. 4N 2,68 46,9N 6.2N :
Ry 0215 3.0 | 3.3 .3 5. 1

5. 9N 1.7N 0.4N 8.ON | 57.5N 2.5W
. . .06k . UE
LR _000 P 0300 4.2N 1. 7N 0.4N 6.3N | 55.8N 0.6W
Ry 0215 . . » OL " 8. oF ]
R 0001 | P 0310 6. 1N 1,7N 0.4N 8,281 57.7N 0.3W
6.9N 1.7N 0.4N 9.0N | 58.5N 0, 20
0. v o ° °
3. 9N 1. 0N 0. 4N 5.3N ] 548N 2.5E

* Post-Shoot Data
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Double Theodolite Winds (143-4,000 Ft)
Single Theodolite Winds (2,000-10,000 Ft) N/A
Rawinsonde Winds (Above 20,000 Ft)
Rawinsonde Winds (4,000-20,000 Ft)
Rawin Winds (4,000-20,000 Ft)




APPENDIX D

TABIE D-I (Cont)

IMPACT PREDICTION DATA

AEROBEE NASA 4.82 GG
JACK SETTINGS

West leg 24 inches East leg 26 inches

LAUNCHER SETTING

Tilt 2.76 degrees Azimuth 356.0 degrees

COMPONENTS OF TILT:

2.:76 degrees north 0.19 degrees West

NO WIND IMPACT

49,5 miles north of Navy Blockhouse 8.6 miles West of Navy Blockhouse

PREDICTED IMPACT

58 miles north of Navy Blockhouse 0 miles E-W of Navy Blockhouse

PREDICTED BOOSTER IMPACT

Azimuth 358 Degrees Distance 1,120 feet

Recommendation Fire

With 98 % confidence of impacting on range, based upon:

wind correction 12 miles

one hour wind variability 11 miles

Date/Time 11 August 1964, 0314 Hours MST

Actual Impact (From Launcher) *SOTIM 55.4 Miles North, 5.9 Miles West

Actual Booster Impact (From Launcher) N/A \J

*Sonic Observation of Trajectory and Impact of Missiles
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U. S. ARMY ELECTRONICS RESEARCH AND DEVELOPMENT ACTIVITY
WHITE SANDS MISSILE RANGE
NEW MEXICO

JOSEPH MILLER
LT COLONEL, SIGNAL CORPS
COMMANDING

Approval. Data Report ERDA-182 has been reviewed and approved
for publication:

CHRIS H. ROACH
Assistant Chief

Meteorological Support Division

BERNARD J., NKAUF v
Major, Sign
Director

Environmental Sciences Directorate

Distribution. This report has been distributed in accordance
with SELWS-M List Nr. 1, Initial printing 64 copies.
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HEADQUARTERS
U. S. ARMY ELECTRONICS RESEARCH AND DEVELOPMENT ACTIVITY
WHITE SANDS MISSILE RANGE
NEW MEXICO

August 1964

1. Data Report ERDA-182 has been prepared under the supervision
of the Meteorological Support Division and is published for the infor-
mation and guidance of all concerned.

2, Suggestions or criticisms relative to the fomm, contents, pur-
pose, or use of this publication should be referred to the Commanding
Officer, U. S. Amy Electronics Research and Development Activity,
ATIN: SELWS-M, White Sands Missile Range, New Mexico.

FOR THE COMMANDER:

. W. ALBRO
Major, AGC
Adjutant
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